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C supersaturated design is a fractional factorial design in which the number of factors is more than the number of design
é points and the degrees of freedom for all its main effects and interaction terms exceed the number of design points. In this
a paper, we proposed a general method for constructing supersaturated designs using Cyclic Group Divisible designs. The
3 construction is also illustrated with suitable example.
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INTRODUCTION plete Block Design is said to be a Group Divisible design, if the

Satterthwaite (1959) initially made an attempt to construct
saturated designs randomly and suggested random balance
designs. Booth and Cox (1962) proposed a systematic meth-
od for the construction of super-saturated designs, which are
factorial designs in which the number of factors exceeds the
number of design points.

Definition 1.1: A design X is said to be ‘saturated’ if the num-
ber of design points 'n’ is equal to the number of factors ‘v’
plus one i.e. n = v+1.

Definition 1.2: A design X is said to be a super-saturated de-
sign, if the number of factors ‘v’ is more than the number of
design points 'n" i.e. v > n.

The designs that are near orthogonal are preferable if it is not
possible to conduct the experiment with orthogonal designs.
The lack of orthogonality can be measured based on the dis-
persion matrix of the design.

Definition 1.3: A super-saturated design X is said to be
E(s?)-optimal super-saturated design, if, it has minimum value
of (i.e. the mean of S: of all pairs (i,
j) for (i=)) is minimum) where s, is the sum of cross products

> s;/rC,

1<i<j=m

between two different factors i and j in the design X.

After Booth and Cox (1962), no attempts were made till Lin
(1993). Later Several researchers made attempts on the con-
struction of super-saturated designs with their E(s?) optimal-
ity. Some of them are Lin (1993), Nguyen (1996), Tang and
Wu (1997), Deng, Lin and Wang (1999), Fang, Lin and Ma
(2000), Liu and Zhang (2000), Lu and Sun(2001), Butler,
Mead, Eskridge and Gilmour (2001), and Yamada and Lin
(2002), Li and Lin (2003), Liu and Dean (2004), Fang, Genni-
an and Liu (2004), Aggarwal and Gupta (2004), Xu and Wu
(2005), Koukouvinov, Mantos and Mylona (2007), Jones, Lin
and Nachtsheim (2008) , Nguyen and Cheng (2008), Sun, Lin
and Liu (2011,2012), Ameen saheb and Bhatracharyulu (2013,
2014) etc. In this paper, we proposed a new series of super-
saturated design construction using cyclic semi-regular group
divisible design.

Definition:1.4: A two associate class Partially Balanced Incom-

'v' treatments can be divided into ‘m’ groups of ‘n’ treatments
each (m, n integers; m, n > 2) such that any two treatments
of the same group are first associates and two treatments
from different groups are second associates. The association
scheme of PBIBD for a group divisible type is

{n—z 0 } s { 0 n-1 }
pi= b=
0 nm-1) n—-1 n(m-2)

Definition 1.5: A group divisible partially balanced incomplete
block design is said to be semi-regular if r > K, and rk = K,v.

2. CONSTRUCTION OF NEW SERIES SUPERSATURATED DE-
SIGNS :

Consider a Semi-Regular Group Divisible Partially Bal-
anced Incomplete Block Design with parameters v = 4K (m
=2,n=2M),b =48 r=2K k=2 K=1and B=0 with
X = b/v (where K =number of initial blocks) using initial blocks
whose incidence matrix is N. Replace zeros in the incidence
matrix with -1's. Transpose the transformed incidence matrix
and augment a column with all +1's results to super saturated
design is with ‘v’ design points in ‘b’ factors.

Example 3.1: Consider a cyclic semi-regular group divisible
designwhose incidence matrix is N constructed with parame-
ters v=4, b=4, r=2, k=3, m=2, n=2 and K,=0, K =1 using initial
block (1, 2). Obtain the supersaturated design X with 4 design
points and 5 treatments by augmenting one column with all
+1's. The resulting supersaturated design is

+1 -1 -1 +1 +1
+1 +1 -1 -1 +1
-1 +1 +1 -1 +1
-1 -1 +1 +1 +1

Generating vectors for cyclic Semi Regular Group Divisible De-
signs

S Parameters of SRGD PBIBD .
No v b Ir [kmIN & Ix]a Intial blocks
1 4 |4 2 (2|12 [2 |0 [1 (+,+, -, )
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